I think the difficulty will right itself, and the pathologist, called in to make a difficult research in a difficult case by a physician who is himself a competent pathologist up to a certain point, will be regarded not as a drudge but as a colleague. Signs are not wanting that this process is commencing, and the clinician of high attainments in pathology is already with us. But there is a real danger that the pathologist may be devoid of clinical experience. This I regard with profound apprehension, and should forbid any one to specialize as a pathologist until he had had a good clinical training. Without this the clinical pathologist is as great a danger as the physician without a practical knowledge of pathology and bacteriology in their modern developments.
In discussing the more immediate object of these debates I shall not attempt to produce lists of cases, but to record my general impressions of the results obtained. I have had both successes and failures in many branches of vaccine treatment, but I think it only fair to say that many of the failures and some of the successes have been in patients in whom ordinary clinical methods had been given a full trial and had also failed. A few marked successes of this kind-that is, rapid and complete cures in cases in which no good at all can be effected by the means formerly employed-make a deep impression, and it was one such case that convinced me of the value of vaccine treatment. It was a very severe case of gonorrhoeal arthritis of imore than two years' duration, which had had most thorough and careful treatment both in England and abroad, but without benefit. When I saw him both knees, both ankles, one shoulder and many small joints of the hand were affected. He made a complete cure under vaccine treatment in less than three months, and the improvement was most obvious within a week of the first dose.
To summarize the results I have seen and obtained, in staphylococcic lesions of the skin the method is most successful, and I suppose no one would attempt nowadays to treat such cases without vaccines. In general, boils are more amenable to treatnlent than is acne, but in the latter case the addition of vaccines of the acne bacillus leads to much better results, though of this I have had but little experience. Next to staphylococcic lesions I should place infections of the urinary tract by Bacillus coli. Here, as a rule, the effects. are marked and immediate, only a small proportion of cases failing to show improvement within a few days. I must, however, admit that if the bacteriological test of cure be adopted, in most cases the cure is incomplete. All symptoms are removed, and from a clinician's point of view the patient is well: but as a rule some bacilli, though in comparatively small numbers, persist in the urine. Gonococcic infections, such as arthritis and iritis, are uniformly benefited, and are often completely cured in a rapid and striking manner. I have had little experience of the treatment of urethritis, whether acute or chronic. Pneumococcic lesions are sometimes cured quickly and completely, whereas at other times they are most resistant. As an example of the former I may quote a case of suppuration of the frontal sinus of some years' duration, twice operated on (to secure drainage) and showing not the slightest tendency to spontaneous cure. The discharge ceased after two injections; the patient received three more, and there has been no recurrence of the disease after three years. I have also had a very striking case of cure of a case of frontal sinusitis due to Friedliinder's bacillus. I must also mention a very interesting case of failure after the use of pneumococcic vaccines. A patient under the care of Dr. Murray Leslie had suffered from a chronic pneumococcic abscess of the lung for more than two years. I gave him four courses of vaccine treatment during the course of the next two years, and left him neither better nor worse. I mnention this case because the patient gave the method a most careful trial, and every possible form of modification of the treatment was tried. He had the most careful opsonic control, and small, large, and colossal doses were tried at short and long intervals. In all probability the abscess was shut in by a thick wall of fibrous tissue, and this constituted the great obstacle to the cure. With regard to tubercle, my experience (which has mostly been in cases of surgical tubercle, since in them the value of the treatment is more easily watched than in phthisis) is this: the use of tuberculin on Wright's principles is of some value, but it rarely if ever effects a cure of large lesions-that is, those in which active tubercles are protected from the blood by masses of fibrous tissue or by caseous or necrotic material. In such cases there is often a decided benefit, especially to the general health; but the direct effect on the lesion is usually inappreciable or at most very slight. In cases where there is a thin layer of tubercles in contact with healthy vascular tissues much better results can be obtained. Thus I shall describe in fuller detail subsequently two cases of tubercles of the iris quickly and completely cured by tuberculin. I have also seen a few chronic sinuses heal rapidly, and one large and severe tuberculous ulcer get better up to a certain point in a very extraordinary manner. It then hung fire, and, though a complete and lasting cure was obtained ultimately, it took several months.
I am perfectly aware that many vaccinists claim much better results than I am able to bring forward. I wish therefore to state that most of the results quoted were obtained whilst I made use of the opsonic control, and that since I have abandoned the method my results have been neither better nor worse. In concluding this brief account of success and failure I ought to add that, even allowing for all the disappointments, vaccine therapy has established itself as a permanent addition of great value to our methods of cure, and its discovery is a triumph for English medicine and for Sir Almroth Wright.
I pass on now to discuss a question apparently highly theoretical, but really of great practical importance-that is, the meaning of the opsonic index, and the importance to be attached to it as a guide to the exhibition of vaccines. I may say at once that I disagree absolutely with those who hold that it is impossible to estimate the opsonic index with accuracy. I have never studied the question in its mathematical aspects, but have made numerous practical tests, such, for instance, as working out the indices of a series of sera collected by someone else, and containing dtaplicates; I have found the figures for these duplicate specimens alwavs corresponded very closely. I have also prepared various dilutions of the same sera, and prepared curves indicating the indices, which, from their regularity and constancy in different cases, afford in themselves a proof of the accuracy of the method. Lastly, the curves of the indices obtainable after inoculation of a vaccine are also a sufficient demonstration of the same fact. Given careful technique, it is quite easy to show the absolute accuracy of Sir Almroth Wright's account of the series of changes following the injection of a vaccine into an infected patient. I might, however, be allowed to state that the method is laborious in the extreme, and that if correct results are required, the most careful attention to every detail is necessary, any attempt to cut short the process rendering the results absolutely useless.
We are not dealing here with the diagnostic value of the opsonic index. I may just remark, however, that I am quite in agreement on this point with the opsonic school, more especially in regard to the value of determinations of the index before and after an injection of a vaccine of the organism with which the patient is supposed to be injected. I believe this method to be one of great value; the only objection to it being the technical difficulty arising from the necessity of making several determinations, each demanding the greatest accuracy.
When, however, we turn to the meaning of the opsonic index in its bearing on the question of immunity and the exhibition of vaccines, we encounter great difficulties. The point that I wish to discuss more especially is this: Is the opsonic index to be regarded as being in any sense an indication of the patient's resisting power against the disease in question ? That it is such an index is the assumption, as Sir Almroth Wright has told us in his opening address, that underlies the use of the opsonic index as an indicator for the dosage and spacing of vaccines. The arguments in favour of this view are: First, that, the activities of the leucocytes being equal in the two cases, the blood of a patient having a high opsonic index will deal more easily with an infection than will the blood of a patient in whom the index is low. This is, of course, both true and self-evident; but its value in treatment depends on a demonstration of the fact that the phagocytic value of the blood of the patient with the low index is too feeble to protect him against the disease under discussion. This, however, is not self-evident, nor do I believe it to be true. I may quote one case: a patient under Dr. Whitfield, suffering from a slight tuberculous lesion of the skin. His opsonic index was determined on many occasions, both by Dr. Whitfield and myself, and always found to be low. Sometimes it was extremely low, less than 01, but it was usually about. O3 or 04; only on one occasion did it reach 1, and then as the result of tuberculin treatment. Yet this patient showed no evidence whatever of increased susceptibility to tubercle; his disease underwent gradual cure, and he did not develop any fresh lesions, although, like the rest of us, he must have been frequently exposed to infection during the eighteen months he was under observation. Secondly, the evidence that a raised opsonic index implies increased immunity depends on the fact that clinical improvement is often coincident with the elevation of the index, as brought about by an injection of a vaccine. This, of course, is also admitted, but the elevation of the index is only one of a complex series of phenomena which follow the injection. Nor is it always the case: Allen has noted that after the use of gonococcic vaccine continued improvement may accompany a prolonged negative phase, and I can corroborate the fact. I have also seen it in tuberculosis, and in one of the few cases of this disease in which I have noticed a very marked and rapid beneficial effect from tuberculin the improvement took place almost entirely during a negative phase lasting three weeks.
The evidence in favour of the opposite view may be stated as follows: First, a high index is not necessarily accompanied by a recovery or by a mild form of the disease. Every opsonist must have met with cases of lupus with a very high index, which nevertheless showed no sign of improvement. I had under my care a case of lupus of the face of fiftysix years' duration associated with an index of nearly 2; it was practically stationary, and certainly showed no tendency to heal. The result of vaocine treatment was .to lower the index, and there was some slight improvement in the lesions. It is the same with acute diseases. As a rule, undoubtedly, a severe -attack is accompanied by a low index; but even here exceptions may be found, as, for instance, in generalized tubercle or tuberculous meningitis, in which normal or high indices are not infrequent, and the preagonal rise in other infections is well known.
Sir Almroth Wright has pointed out and emphasized the fact that, admitting the rise in the opsonic index to be an indication of the immunizing response, we must not expect it to be necessarily coincident with clinical improvement. Many other factors, and notably the free access of the blood to the lesion, have to be taken into account. I have not lost sight of this, but it appears to me not to account for the development of fresh lesions in patients with a high index; for example, patients suffering from furunculosis have frequently high indices at the time fresh crops of boils are forming. Here it is difficult to see how the staphylococci can be in such a position that the blood and leucocytes have not easy access to them, and other examples might be quoted. Secondly, as I have pointed out already, a low index does not necessarily imply that the disease will make rapid progress. A low index may accompany a severe, a mild but progressive, or a healing lesion. We are led to believe, therefore, that the defensive powers present in blood of feeble opsonic power is adequate to the destruction of the bacteria in the body, and that, although the raising of the index may be, and probably is, an increased safeguard (especially, perhaps, against hoemic infections), this is not the mechanism by which vaccines produce their effects.
This mechanism I believe to be threefold. First, and of greatest importance, there is the local reaction; secondly, a general alterative or metabolic effect; and, thirdly, an immunizing effect. By the term " local reaction" we mean the series of changes which take place in the immediate vicinity of the lesion, and which we may describe briefly as an aseptic inflammatory process. Given a suitable dose of the vaccine, these changes are practically limited to hyperemia of the vessels immediately surrounding the lesion, with probably a slightly increased exudation of fresh plasma and diapedesis of functionally active leucocytes. This sequence of events, of course, constitutes (in the case of tubercle) Koch's phenomenon in its slightest form. Given larger doses, more acute inflammatory processes, accompanied by obvious swelling, by stasis in the vessels, and perhaps by necrobiosis of the lesions, will be brought about, as well as a general reaction in the form of sudden rise in temperature.
These severe reactions are what we wish to avoid, and we may do so by one of two methods: we may give very small doses at long intervals, so that the immunizing effect is little or absent; or we may give larger and increasing doses at short intervals, so that the patient is immunized to tuberculin, and the effect of each dose is diminished by that which has gone before. The so-called o2sonic method I believe to act in the first manner almost entirely; the doses given are those which cause a slight and beneficent local reaction, but which do nbt exert any appreciable immunizing influence, so that by the time the second injection is given the patient has returned to his original condition of susceptibility. In most cases these reactions are so slight as to be inappreciable clinically; they cause no rise of temperature, and are unassociated with obvious swelling of the affected region. In some cases, however, this may be seen, as, for example, in tubercle of the iris. This disease is, of course, especially favourable for observation, the actual tubercles being visible throughout the course of treatment. I have treated two cases, each being an absolute cure within two months. The doses given were I4j0 mg. of T.R., at intervals of ten to fourteen days. In each case the injections were followed by the production of a narrow, pink zone round the lesions, which developed within twenty-four hours, and lasted two or three days, and it was obvious that when the reaction had passed off that the lesions had diminished in size. I believe Mr. Mayou has made similar observations. I regret that I did not make systematic estimations of the opsonic index in these cases, and am therefore unable to say whether the reaction coincided with any of the events following the injections. Another effect of the local reaction may sometimes be seen in cases of slight phthisis, in which there is ordinarily no cough or sputum. An injection of a minute dose of tuberculin may be followed with great regularity by the expectoration of a small amount of mucopurulent sputum. The points which I wish to emphasize in connexion with these cases of tubercle of the iris are: (1) That the reaction took place after a very small dose of T.R. (I am unable to say whether a smaller dose would have had any effect, but the fact that -nl-n mg. was definitely efficacious appears to be worthy of notice). (2) That exactly the same sequence of events followed the second injection, given ten days later, as was produced by the first; in other words, if any immunity was produced it did not last for this length of time.
(3) That the reaction was mild in v-13 the extreme, and not associated with any obvious necrobiosis, or breaking up of the nidus or dissemination of the bacilli. I mention this because in one of Sir Almroth Wright's papers, in which he discussed this local reaction in the case of staphylococci and tubercle, he remarks that the inflammatory reaction leads to a breaking-up of the nidus in which the bacteria are lodged, and a " fluttering " of the bacteria themselves. The spread and dissemination of the disease which followed large doses of tuberculin he attributed to a diminution of the patient's power of resisting the organisms thus let loose; and leads us to infer that this unfortunate occurrence might have been avoided had the patient's resisting power, as measured by the opsonic index, been raised. But the reaction after doses like this is extremely slight, and unattended by any rise of temperature, or in ordinary cases by any obvious tumefaction of the lesion. Either of these phenomena I regard as proof of an overdose, and I believe the optimum dose of tuberculin to be the largest that can be given without the occurrence of either.
How the local reaction is caused is not yet known, and this is not the occasion on which to study the numerous theories as to its causation which have been advanced. It is, however, more profitable to consider for a moment the manner in which a frequently occurring reaction may result in the cure of a lesion. The usual suggestion is that the cure is brought about in virtue of the flooding of the diseased tissue with lymph rich in bacteriotropic substances, and in particular in opsonins. But the evidence in favour of the view that a high opsonic index does facilitate the cure is not strong, and rests mainly on some observations by Dr. Bulloch on patients suffering from lupus, and treated with the Finsen light. Now this method of treatment causes a local reaction similar in all respects, as far as we can tell, to that caused by inoculation with vaccine; and Dr. Bulloch found that as a general rule those patients did best in whom there was a high index. We find, however, on looking at his tables that, although his deductions were perfectly correct, there were, as a matter of fact, numerous exceptions: thus the patient with the lowest index (025) of the whole series is recorded as doing well under light treatment. Here, therefore, this patient's blood was, if we accept this theory of the action, sufficient to kill the organisms if brought into contact with them by means of a reaction induced by the Finsen light. I wish to make it clear that I am not denying the value of the flushing of the tissues with healthy blkod or lymph. I am trying to show that even with a low, opsonic index there is a sufficiency of defensive substances in the blood. In this connexion please notice: (1) That the number of bacilli in the lupus lesion is very small in comparison with the number of tubercle bacilli that are taken up in an opsonic test, even with a serum of low index; (2) that the time which the plasma, and leucocytes may act in the body is indefinite, in place of the fifteen minutes of an opsonin experiment; .and (3) that if we accept certain recent researches there is a constant shower of bacilli from the local lesions in phthisis, yet without the development of distant tubercles, showing that, contrary to former ideas, the blood must have a very considerable bactericidal action on the tubercle bacillus. May I suggest that it is probable that apart from, and perhaps more important than, the bactericidal action of the blood thus induced to stream through the lesion, there is also a stimulating action on the tissue cells of the lesion, so that the same substance which, when present in excess, causes necrobiosis, causes, when present in extremely minute amount, an increased vitality and increased resisting power in the cells in the neighbourhood of the bacteria ? I believe that this is the primary effect in a, reaction, and that the hyperemia is a consecutive effect due to the heightened functional activity of the cells in the lesion or in its immediate vicinity.
The second effect, which I have termed the " alterative action," does not always occur, but is occasionally very well marked. It consists in a general improvement in nutrition, often accompanied by a marked sense of well-being and stimulation of all the bodily faculties. It is not entirely an effect of suggestion, for it may be seen in very young children. This improvement in the general health may take place when there is no obvious improvement in the local lesion, especially in some cases of pyorrhcea alveolaris, in which a decided improvement in nutrition and the general health has occurred without being accompanied by any apparent local benefit. Of course, the general tonic effect may, and probably will, have a beneficial effect on the lesion if continued long enough. Another result frequently seen during a course of vaccine treatment, which I include under this heading, is diminution of anemia, should this be present. Thus I have on two or three occasions seen marked temporary improvement in the ansamia of malignant cachexia treated with neoformans vaccine, an improvement which I need hardly say I do not attribute to any direct curative effect on the malignant growth. In one case of severe frontal sinusitis, due to the pneumococcus, the percentage of heemoglobin when I started vaccine treatment was 20, and it rose to 40 in three weeks. This was practically at the rate of 1 per cent. per diem, which is about the rate at which hmmoglobin is regenerated in a healthy person after a severe haemorrhage. In this case there was decided local benefit, but hardly sufficient to account for the dramatic improvement in the patient's general condition. I have some reason for thinking that this tonic or alterative effect may be non-specific, and may be induced by vaccines other than that of the organism with which the patient is infected, but I do not regard this as certain. This alterative effect has been carefully studied by Campbell Bruce,' who found a very marked increase in the weight in patients suffering from chronic mania when treated with streptococcic vaccine; he also holds that the effect is a non-specific one, and offers a plausible and interesting suggestion, based on Ehrlich's side-chain theory, as to its causation. It is also alluded to by Dr. Courtenay McWatters,2 who refers to the " pale, fretful, easily-tired children, with no appetite, who are never well and who are 'bad doers.' These cases often do remarkably well, gaining in colour, appetite, weight and vigour after a few doses of tuberculin." I can quite corroborate this.
The third effect of vaccine treatment is, or may be, the production of immunity. This is, of course, best seen in the use of prophylactic injections of typhoid, cholera, and plague vaccines. I believe this immunizing effect is not one to be striven for iD the therapeutic uses of vaccines in ordinary diseases. Take, for instance, the organism against which vaccine therapy has won its most conspicuous triumphsthe staphylococcus. Here the curative effect is most conspicuous, but it is extremely doubtful whether it is possible to raise appreciably the resistance of the body to the organism, and certainly it is very difficult to induce the massive immunity that can be produced to typhoid or cholera in animals, whatever the size or the spacing of the injections. In the staphylo-mycoses a further demonstration of the fact that the cure of the lesion is not due to any immune substance circulating in the blood is seen in the fact that the cure of one lesion, whether natural or due to a vaccine, may coincide with the spread of another and the appearance of a third. I may remind you of the remarkable paradox that a horse with an abundant supply of antitoxin in the blood may die from a small dose of toxin, and that a patient whose blood is powerfully bactericidal to typhoid bacilli may nevertheless suffer from a relapse after typhoid fever. It appears to me that the production of a high degree of immunity may even be prejudicial to success in the treatment of an existing lesion, by raising 'Brit. Med. Journ., 1910, i, p. 430. the dose of vaccine necessary to cause a reaction, and that the real advantage of the small doses that have now come into use is that they avoid any cumulative immunizing effect and allow the patient to revert to his previous state of susceptibility before a second injectioin is made.
The conclusion I wish to draw from these theoretical considerations is that the curative action of a vaccine is due mainly to its reactive action, and to a much less extent, if at all, to an elevation of theopsonic index. As a practical result of this I do not believe it to be necessary or even advantageous to control the injections by means of the opsonic index. In giving a vaccine I am desirous of causing a local reaction, and of thereby benefiting the patient, not of raising the opsonic index. The danger of the negative phase I believe to be a fictitious one; of course it is undesirable to give too large a dose of a potent vaccine, just as it is undesirable to give too large a dose of a potent alkaloid, but I believe that by this time the doses of the two substances have been fairly ascertained, and, given accurate counting of the bacteria in the vaccine itself, the danger of an overdose is little or none. I have only seen one case in which I felt tolerably certain that an overdose had been given, and in this case I was working with an unknown organism, and one that it was impossible to count in the ordinary way. I had intended at this point to discuss the alleged dangers of the negative phase, but will content myself by referring to Major Russell's article,' in which the subject is dealt with at some length. Sir Almroth Wright, in his opening speech, said that the bacteriologist who abandoned the use of the opsonic index was the real foe to vaccine therapy. I must deny this in my own case most strongly. In ordinary clinical work we often meet with cases of great susceptibility to the use of certain drugs, but we do not on that account decline to use those drugs. We proceed with caution, basing our doses on previous experience; and this, I think, is the only practicable method. I Bull. Johns Hopkins Hosp., Balt., 1910, xxi, p. 83. Dr. DAVID LAWSON (Banchory): Presumably it is due to the not unimportant part which I took in the discussion held in 1904 under the auspices of the Medico-Chirurgical Society, a discussion which ushered in the great wave of popularity which of late has attended the ernployment of opsonic methods in medicine, that I have been invited to place upon record my impression of the value and limitation of serum therapy in relation to lung disease.
